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Reduction of factor VII coagulant activity (VIIC),
a risk factor for ischaemic heart disease, by fixed
dose warfarin: a double blind crossover study

Leon Poller, Peter K MacCallum, JeanM Thomson, William Kerns

Abstract
An increase in factor VII coagulant
activity is known to be an important risk
factor for ischaemic heart disease. Four
hundred and eight healthy male Post
Office workers were screened in an
occupational survey. Sixty eight (16 5%)
ofthese had values offactor VII coagulant
activity > 1P0 SD above the age
related mean. A randomised double-
blind crossover study was undertaken to
investigate the effect of a fixed daily
minidose of warfarin (1 mg) on the high
activities offactor VII in these men. Forty
two agreed to enter the study and 40
completed it. Their mean factor VII
coagulant activity before warfarin treat-
ment was 135-9%. Treatment with a fixed
minidose of warfarin significantly
reduced factor VII coagulant activity to
124'6%; there was no change on placebo.
The prothrombin time was also signifi-
cantly prolonged on active treatment
although all the results remained within
the normal range.
These findings suggested a fixed mini-

dose warfarin regime might be useful in
the primary prevention of ischaemic
heart disease by reducing high activities
of factor VII.
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High activities of the procoagulant clotting
zymogen factor VIIC were shown to be an

important risk factor for ischaemic heart
disease and to be of even greater significance
than cholesterol in the first five years after
screening.'2 Warfarin given in conventional
adjusted doses according to the response of
prothrombin time reduces the activity of factor
VIIC. Bern et al, however, recently showed
that much less intense treatment with a small
fixed dose of warfarin (2 mg daily) prevented
blocking of central venous catheters in patients
with malignant disease.3 Subsequently, we

showed that an even smaller fixed dose (1 mg
warfarin daily) significantly reduced the
incidence of postoperative deep vein throm-
bosis.4
The possibility that 1 mg warfarin daily

might also reduce raised factor VII coagulant
activity in healthy individuals was considered
in the present study. We assessed the effects of
this regimen in a randomised double blind
crossover study in men with high factor VII
coagulant activity.

Patients and methods
DESIGN OF STUDY
Four hundred and eight healthy male Post
Office workers (age range 18-65 years) took
part in an occupational screening programme
during which their prothrombin time and
factor VII coagulant activity were measured.
Factor VII coagulant activity increases with
age.56 Forty two of the 68 men with high
activity (> 1 SD above the age related mean)
agreed to participate by written informed
consent.

In this selected group a repeat assay was
performed during the three week period before
the start to establish a pretreatment baseline.
The 42 men were then allocated by random
numbers to receive either warfarin (1 mg/day)
or matched placebo for an initial twelve weeks.
A further blood sample was then taken and the
treatment regimens were crossed over for the
second twelve weeks. The tests were then
repeated.

LABORATORY METHODS
Fasting venous blood samples were taken
between 0800 and 0900 h on each occasion by
means of a 19 gauge butterfly and plastic
syringes. The blood (9 volumes) was
anticoagulated with 3 2% trisodium citrate
(1 volume) and centrifuged at 2000 g for 15
minutes. Factor VII coagulant activity and
prothrombin times were estimated in duplicate
within one hour ofsample collection. All assays
were performed blind.

Factor VII coagulant activity assay
This was estimated in a one stage method with
factor VII-deficient beagle plasma.7 A standard
curve was obtained from pooled plasma
prepared from 20 blood donor volunteers. The
participants' results were expressed as a
percentage of the value from the normal pool.
Inter assay variation was assessed by the
International Standard for factor VII co-
agulant activity (National Institute for
Biological Standards and Control, London).
The same batches of reagents were used
throughout the study.

Prothrombin time
Prothrombin time was measured with
Manchester Reagent thromboplastin. Inter
batch variation was excluded by the use of
calibrated lyophilised normal reference plasma
samples prepared at the UK Reference
Laboratory for Anticoagulant Reagents and
Control.
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Figure I Factor VII
coagulant activity (mean
(2 SE)) before and after
12 weeks on afixed daily
dose of I mg warfarin.
*Significant fall,
p = 003.
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STATISTICAL ANALYSIS
We used log transformed values of factor VII
coagulant activity because their distribution
was positively skewed. Differences between
and within groups were analysed by a repeated
measures analysis of variance.8 We examined
significant differences in detail using the
Tukey range test' as required. Analysis was
performed on an "intention-to-treat" basis.

Results
Forty of the 42 men completed the study. Two
withdrew for non-medical reasons. The age
range was 31-61 years (mean 47-1). Com-
pliance, estimated by counting the returned
tablets, was 90% throughout the study in both
groups.
When the results of the two groups were

combined, fixed minidose warfarin was found
to be associated with a significant reduction in
factor VII coagulant activity, with a mean fall
of 11-3% (p = 0'03) from the values
immediately before the start of warfarin treat-
ment. There was a fall in mean factor VII
coagulant activity from 135-9% before
warfarin treatment (95% confidence limits
124-8-147-0%) to 124-6% (1144-134-8%)
after 12 weeks' warfarin treatment (fig 1).

Figure 2 shows the serial changes in factor

Figure 2 Factor VII
coagulant activity (mean
(2 SE)) during treatment
with afixed daily dose of)
mg warfarin and during
treatment with placebo.
*Significant difference
after warfarin treatment,
p < 0.05.
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Figure 3 Prothrombin times (mean (2 SE)) during
treatment with afixed daily dose of I mg warfarin and
during treatment with placebo. *Significant difference
compared with baseline, p < 0-05.

VII coagulant activity in the two order groups.
This showed that the fall in factor VII
coagulant activity in the men receiving war-
farin first did not achieve statistical significance
but in those receiving warfarin second the
reduction in factor VII coagulant activity was
significant (p = 0-05). There was a non-
significant increase in factor VII coagulant
activity in those receiving placebo first and a
non-significant reduction in those receiving
placebo after warfarin.
There was a significant difference at baseline

(p < 0-01) in the prothrombin time between
those receiving warfarin first and placebo first,
which has been allowed for in the analysis (fig
3). On no occasion was the prothrombin time
prolonged outside the normal range
(13-5-17-5 s) but both groups showed thatothe
prothrombin time during warfarin treatment
was significantly longer than the immediate
pretreatment values (p < 0-05). In those
receiving warfarin first the prolongation of the
prothrombin time was maintained at the end of
the placebo period. No clinical side effects of
treatment were reported.

Discussion
The study showed that a very small fixed dose
of warfarin (1 mg daily) significantly reduced
factor VII coagulant activity in healthy male
Post Office workers with high activities. The
fixed daily dose of 1 mg of warfarin that we
used is much less than the range of mean
adjusted maintenance daily doses (2-45-8-76
mg) reported in an international survey.9 It is
also considerably less than the mean daily doses
of 5-8 and 4-9 mg used by Hull and colleagues
to prevent recurrent venous thrombosis.10 In an
earlier study we found that the fixed daily dose
of 1 mg warfarin significantly reduced the
incidence of deep vein thrombosis after major
surgery.4 This suggested that a small reduction
in factor VII coagulated activity achieved with
this regimen is clinically effective, and might
also protect against the subsequent develop-
ment of ischaemic heart disease. The effects of
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fixed minidose warfarin have not previously
been investigated in individuals predisposed to
arterial disease.
The present results suggest that the fixed

dose of 1 mg warfarin daily might have bene-
ficial effects on this major risk factor for
ischaemic heart disease without disturbance of
normal haemostasis. The reduction in factor
VII coagulant activity was associated with a
parallel prolongation of the prothrombin time,
but within the limits of the normal range. The
effect on the prothrombin time was more
uniform than that on factor VII coagulant
activity in the two groups presumably because
the prothrombin time unlike the assay for
factor VII coagulant activity also reflects
depression of additional clotting factors
reduced by warfarin-for example factors II
and X. The sustained depression of factor VII
coagulant activity in the group receiving war-

farin first was unexpected and of interest but
requires confirmation by further study.
Meade et al showed a positive association

between factor VII coagulant activity and the
subsequent development of ischaemic heart
disease.'2 This relation seemed even stronger
than the well recognised association between
raised cholesterol in the subsequent 5 years and
the mortality from ischaemic heart disease.
Factor VII coagulant activity was high after
recent thrombosis" and in several states
associated with an increased risk of ischaemic
heart disease, including increasing age,56

hyperlipidaemia,'213 obesity,'4 high fat intake,'5
and diabetes.'6 Raised activity of factor VII
coagulant activity was also associated with use

of oral contraceptives,"' pregnancy, ''9 and the
menopause.20

The therapeutic range for the treatment of
arterial disease, including myocardial infarc-
tion, recommended by the British Society for
Haematology is an International Normalised
Ratio of between 3-0 and 4.5.21 This represents

a minimum prolongation of 30 seconds over the
upper limit of the normal range with the
Manchester Reagent thromboplastin used to

measure the prothrombin time in the present

study. The maximum prolongation in any of
our subjects was 2-25 s and in no instance did
the prothrombin time exceed the upper limit of
the normal range.

Oral anticoagulant treatment has been
claimed to be effective in secondary prevention
of myocardial infarction when given in
traditional adjusted doses' but no studies have
yet been published on the value of oral
anticoagulants in the primary prevention of
ischaemic heart disease. A large clinical trial is,
however, in progress in the United Kingdom to

see whether less intense anticoagulation (target
International Normalised Ratio 1-5) with an

adjusted dose of warfarin is effective.23
The epidemiological evidence indicates that

raised activity of factor VII is an important risk
factor for ischaemic heart disease. It is possible
therefore that reduction of high activities by
fixed dose warfarin might be beneficial. To

investigate this requires a much larger series of
high risk subjects with raised factor VII
coagulant activity followed for a considerably
longer period. Minidose warfarin may have the
advantage of not requiring frequent or regular
laboratory monitoring, which is an essential
prerequisite and limitation of adjusted dosage.
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